Glucose inhibition of the induction of CYP2E1 mRNA expression by ethanol in FGC-4 cells.
1. Rats fed intragastrically with ethanol-containing diets made with low levels of carbohydrates have greater CYP2E1 induction than rats fed similar diets made with high carbohydrate levels. 2. FGC-4 rat hepatoma cells were used to test the hypothesis that carbohydrates could down-regulate ethanol-induced CYP2E1 induction. 3. FGC-4 cells grown in a glucose-free media and treated with 1-100 mM ethanol for 24 h exhibited a dose-dependent increase (p < 0.05) in CYP2E1, with maximum mRNA steady-state (3.8-fold) or protein (3.1-fold) levels measured at 30 or 100 mM ethanol, respectively. 4. In cells treated with 30 mM ethanol, a glucose concentration-dependent inhibition (p < 0.05) of CYP2E1 mRNA was observed between 2.5 and 10 mM glucose. 5. Induction by 30 mM ethanol of CYP2E1 protein was reduced in cells co-treated with 1 mM or greater glucose concentration and complete inhibition was measured with 5 mM glucose co-treatment. 6. These data demonstrate that under culture conditions of extremely low carbohydrate concentrations: (1) ethanol treatment of FGC-4 cells results in elevated steady-state levels of CYP2E1 mRNA and protein; and (2) glucose inhibits this increase. 7. It is concluded that glucose can negatively regulate CYP2E1 expression and could at least partially explain the greater induction of hepatic CYP2E1 in rats fed low carbohydrate ethanol-containing diets compared with high carbohydrate diets at the same ethanol level.